Cell cycle-dependent change of proteasome distribution during embryonic development of the ascidian Halocynthia roretzi.
The proteasome is a multicatalytic proteinase complex composed of nonidentical subunits. By immunocytochemical analysis using monoclonal antibody raised against the egg proteasome, we demonstrate that the proteasome undergoes changes in its subcellular distribution, depending on the cell division cycle during embryonic development of the ascidian Halocynthia roretzi. During interphase, the proteasome is localized in the nucleus, i.e., in the nucleoplasm and along the nuclear membrane. The proteasome disappears from the nucleoplasm in prophase and from the nuclear envelope in prometaphase. During early metaphase, the proteasome is detectable in the chromosomes and, at late stages of metaphase, the immunoreactivity also occurs in the peripheral region of each spindle pole and at the mitotic spindle. In anaphase, however, the staining disappears in the mitotic apparatus. In telophase, the proteasome is again localized in the newly formed nucleus. In addition to the localization in the nucleus and around the mitotic apparatus, the proteasome shows cytoplasmic localization throughout the cell division cycle. Such a change of subcellular distribution of the proteasome is clearly demonstrated in the synchronously dividing blastomeres and also is believed to occur in the postcleavage embryos. These observations suggest that the proteasome may play a key role in the progression of cell division cycle.